This study aimed to verify changes and prevalence of success in health-related physical fitness after an intervention with jump gymnastic at physical education classes for adolescents and adults according to gender. Thirty-nine adolescents and adults (20 women) were selected for convenience, aged between 15-61 years old, at a school in Charqueadas, Rio Grande do Sul, Brazil. The intervention consisted on 60 Jump gymnastic classes, three times per week in a school semester. The body mass index (BMI); waist circumference (WC); cardiorespiratory fitness (CRF); flexibility and abdominal strength were evaluated. The changes and the prevalence of success were calculated according to specific cutoff points for the individual pre-and post-test variation (D%; mean) and Manova analysis was adopted as comparison test for means variation between gender and variation of this groups at time. (D = 14,32%; p = 0,028 
Introduction
Physical education at school and in public context is an important parameter for the development of physical activity (PA) and improvement of physical fitness and health 2, 3 . A wide range of studies showed positive results from interventions in physical education classes, exercise and PA, promoting high levels of moderate to vigorous PA 4 , improving physical fitness in musculoskeletal and cardiometabolic components 2, 5, 6 and reducing sedentary behavior 7 in children and adoles-cents. The interventions with behavior and education approaches for a better lifestyle in general, by means of physical exercise, also succeed in improving body mass index 8 . Beyond health-related physical fitness, physical education classes are important to the global development of students [1] [2] [3] [4] [5] [6] [7] [8] . However, physical education presents some divergent issues regarding pedagogy and teaching methodology, and due to different school populations, objectives and contexts, it could interfere as boundaries, contributing to low levels of PA and this may have negative health impacts 9, 10 . Also, physical fitness is one of school physical education goals, which are relevant health markers to healthy lifestyle [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . In addition, in Brazilian context the high dropout rates due to situations of vulnerability, such as poverty and the need of working, make it difficult to apply interventions with physical education for health 11 . The situations upper described can lead adolescents to become adults who need to return to school, usually during the opposite shift to their daily work, at night [11] [12] [13] [14] . This modality of education is called in Brazil as: "Educação de Jovens e Adultos" or "(EJA)", in English: Adolescents and Adults Education (AAE).
This educational context requires researches regarding physical education to improve physical fitness levels and promoting of a healthy lifestyle 12, 13, 14 . It is particularly important because the benefits of physical exercise for adolescents and adults most of the times in vulnerable conditions can be achieved only at school 14, 15 . Preview studies 11, 14, 15 , indicated that dance and rhythmic gymnastics classes at physical education classes were capable of improving self-perception of anxiety, stress and increasing PA levels and cardiorespiratory fitness (CRF) in adolescents and adults 11, 15 . According to these studies, the knowledge about specific interventions with physical fitness levels in this school context at Brazil is insufficient. It is still important to highlight that information regarding the effect of interventions on the individual values of physical fitness are limited, since most of the studies describe the "mean" effect of interventions 2, 5, 6, 11 . Although, previous studies have shown that it is important to consider interindividual variability to physical education and training [16] [17] [18] . Therefore, considering that the education of adolescents and adults is a context in which individual differences are very important for human development at school as age and physical capacities of learning [11] [12] [13] [14] [15] , the aim of this study was to verify changes and prevalence of success in health-related physical fitness (i.e., relevant pre-and post-test variation in these indicators) after intervention with jump gymnastic at physical education classes in adolescents and adults according to gender.
Methods
This semi-experimental research, an intervention to improve health-related physical fitness 2 , with quantitative approach and was conducted in a public school from Charqueadas, Rio Grande do Sul-Brazil. It was developed an intervention with Jump gymnastic in physical education classes to adolescents and adults (EJA education program), carried-out at night, in a vulnerable neighborhood exposed to poverty, violence, unemployment, low educational level and placed on near a state penitentiary. Ethics and Research Committee of Universidade Federal do Rio Grande do Sul approved the study (1.662.821). Also, this research has been complied in accordance to Helsinki Declaration 19 . In the studied city there were four schools which offered education for adolescents and adults during the night shift. The school voluntary participant of this study was the only one of the neighborhoods which is next to a state penitentiary complex in a vulnerable zone. The population in school participant at the night shift education was composed by 74 students, divided in 4 classes and all of them were invited to participate of this intervention. These adolescents and adults were selected by non-random sample, by convenience 2, 20 , according interest of school, main teachers of each class and participants. Participants were invited to sign a consent agreement and a free and informed consent. The ones under 18 years old presented this document signed by parents or guardians. Considering this, 39 students from two classes accepted to participate, 20 female and 19 males, aged between 15 to 61 years. The scholar level of participants was ranged between the third year of elementary school (start alphabetization level) to ninth year. The data from the students who decided do not participate in the research were not considered, however they were submitted to the same intervention, since it was developed during physical education classes.
The intervention was carried-out in physical education classes during the first semester (March to August) of 2016 according the school proposal ( Figure  1 ). It was composed by 60 lessons of gymnastic in mini-trampoline with music and rhythmic, choreography, popularly called in Brazil as Jump gymnastic. These classes were applied three times a week, once with 45 minutes and twice with 30 minutes, as established by the regiment of the school institution 11, 15 . The process of implementation of intervention in physical education started in 2015 with a partnership between school and donation voluntary companies, which provides 20 mini-trampolines to school. The teacher had experienced with this type of physical education activities through the previous year and major boundaries of implementation already had been minimized 15 . The intervention took place at school auditorium according to the following procedures.
When classes lasted 45 minutes, the lesson started with a conversation about healthy lifestyle, the teacher answered questions about eating habits, exercises effects on health and other trivial daily habits to help students developing a better lifestyle and body capacities. Figure 1 have information on the organization of the intervention. The classes intensity was controlled by: (1) through beats per minute (BPM) of music style and by (2) subjective perception for body efforts. Previous studies indicated that these methods were safe to control and increase the exercise's intensity over time 15 . This kind of physical education was implanted at school in 2015 and it was according with education's laws of this period 21 . Each Jump gymnastic session was composed by two parts: 1) initial part (about 10 to 15 minutes), for heating and stretching of lower and upper limb musculature, exercises to increase muscle tone, activities that stimulated the motor skills development; 2) main part (15-20 minutes), intend to perform exercises for development of physical capacities of resistance (jumping practice) and strength (through slow concentric movements and slow eccentrics), performed with the weight of the body itself, with controlled intensity according to self-perception of effort (Borg scale) and BPM of music.
Health-related physical fitness was characterized according to Projeto Esporte Brasil (PROESP-Br) 22 protocol, which was used in previous intervention study with adolescents and adults 2, 11, 22 . Body mass index (BMI), cardiorespiratory fitness (CRF), waist circumference (WC), abdominal strength and flexibility were assessed before and after intervention.
Weight was measured using a digital anthropometric scale, graduated from 0 to 150 kg, with a resolution of 0.05 kg and recorded in kilograms, using one digit after the decimal point. Height was measured using a metric tape fixed on the wall and extended from the bottom upwards, with the subject in the upright position, with feet and trunk touching the wall 2, 11, 22 . Then, BMI was calculated dividing body mass (in kilograms) by height (in square meters). WC was evaluated with a tape measure with 0,01 cm precision, it was placed horizontally at the midpoint between the lower edge of the last rib and the iliac crest, which was tightly wound around the body without compressing the measured region 2, 11, 22 . This measure was realized only once. CRF was assessed by running and walking test in six minutes. The student must accomplish the greatest number of turns, running or walking, in a sports court with the perimeter marked with cones and the ground with indications of meters. The measurement of the test was noted from the number of laps performed, plus the meters in the case of those who at the end of the time did not complete a full lap, so after multiplying the number of laps by the perimeter of meters covered was obtained the estimate of CRF 2, 11, 22 . Abdominal strength was evaluated once, through the one-minute sit-up test, performed with the student individually in the supine position with knees flexed at 45 degrees, arms crossed over the thorax, and ankles fixated to the floor by the evaluator. At the evaluator's sign, the student flexed the trunk until he/she touched the thighs with the elbow, returning to the starting position, as many times as possible in one minute 2, 11, 22 . Flexibility was evaluated by sit-and-reach without a bench 2, 11, 22 . This test was performed with a measuring tape fixed on the ground. At the 38-cm mark on the tape, a piece of 30-cm stick tape was fixated perpendicularly. The students were barefoot, with extended knees and overlapping hands; the student individually slowly bowed and stretched out the hands as far as possible in two attempts, of which the higher one was recorded 22 . The test was applied twice and it was recorded the highest value.
Gender, age, and number of missing PE classes during the semester were evaluated during interventions through school diaries and self-reported data. The number of days that the participants practiced organized PA outside the school was also noted according to the question of the international PA questionnaire, about how many days in the last week had they practiced moderate to vigorous PA for at least 10 minutes outside of school 23 . Descriptive statistical analyses by means, standard deviation and minimum/maximal values were calculated for sample characterization. Some variables presented non-normal distribution in exploratory analysis, so Anova One Way was performed to comparisons between genders in baseline, presenting also the eta squared effect (eta 2 ), this method was selected due to robust estimation and the simply possibility of eta The prevalence of success was calculated from the following method: (1) the variation between the individual students was performed with delta percentage effect (D%) calculated according to the formula: variable value at follow-up, minus the value at baseline, divided by baseline value and multiplied per 100; (2) for each outcome variable was considered a cut-point to effect D% individual 24, 25 , according to the determination of pre-test to post-test mean variation obtained in each outcome in previous studies with interventions to improve health indicators: BMI (individual effect > 4%); WC (> 5%); Flexibility, CRF and abdominal strength (> 10%) 2, 5, 11, 26 . These method of classification was performed according to the literature that suggest this kind of analysis, when there are not specifying cut points available 24, 25 . The general D% mean effect of intervention was adjusted for PA out of school days, gender, age and missing physical education classes, through multiple analyses of variance (MANOVA), considering the necessity of adjustment for intervenient variables, normality of D% mean effect, the non-significative box-test and the fact that physical fitness outcomes presenting association. Additionally, by MANOVA test, it is possible to verify the differences in some outcome variables at the same time, reducing the error by applying of statistical tests many times to each outcome. Then, all outcome variables were included in unique test to minimize errors of repeated adjusted linear models, considering a significance level of 0.05.
Results
The flow diagram to intervention subject selection and the distribution of them in each Jump physical education class, as well as, how they were included and excluded in results of this study. It is important to describe that the organization of the classes were done according to the school management in non-randomized form. Other factor that can be noticed is that 21 students weren't included in the follow-up evaluation and analyses because they left the studies at school and 9 did not authorize the data to final reports of the intervention (Figure 2 ). At baseline, males had higher values for height, abdominal strength, CRF, PA days comparing to females, and lower values of WC and BMI (Table 1 ).
Significant improvements were observed for flexibility and BMI among male students after intervention. On the other hand, female students had a sig- nificant improvement in abdominal strength, flexibility and CRF. Significative differences between effects and gender was observed in abdominal strength and BMI, where, males did not present effects in abdominal strength and obtained greater values of BMI in follow-up period (Table 2) .
It was found improvements of 15% in BMI, 30% in abdominal strength, 35% in flexibility, 40% in CRF and 30% in WC for female gender and 1.9%, 15.8%, 47.4%, 26.3% and 10.5%, respectively for male gender (Figure 3) . Consequently, results concerning total sample (n = 39, data not shown in Figure 3 ) indicated that 41% of subjects improved flexibility in follow-up period, 33% presented better CRF levels, 23% increased abdominal strength, 15% decreased WC and only 10% improved BMI.
Discussion
The main findings of the present study indicated that females obtained greater mean effects in flexibility, CRF and abdominal strength. While, males did not show this, apparently the only positive and consistent mean change was a small increase in flexibility. The prevalence of success to the intervention in health-related physical fitness was: a decrease of BMI and WC and increase of CRF, flexibility and abdominal strength for females and males.
A growing body of evidences indicated that gender influences PA levels, and consequently give effects on health-related physical fitness, indicating that males are more protected in this aspect [1] [2] [3] 5, 6, 26 . In the present study, there were gender influences when the intervention started, fact that showed a greater relation with D% mean = mean delta effect in percent; SE = standard error; 95% CI = confidence interval with 95% of probability; p-(time) = significance value difference between baseline and follow-up evaluations-(gender): significance value difference between male and female gender; Values adjusted by age, PA days and missing classes.
D% of individual variation. Males presented lower favorable changes than females, probably because the PA levels and intensity of training during jump gymnastic did not achieve physiological exigences from male body . These small change in male gender could be explained due to the high levels of CRF and abdominal strength at baseline and because they were younger, comparing to females. Flexibility was the variable with higher improvements in both genders. This result was also described in some interventions studies with health indicators, showing that improvements in cardiometabolic variables, as BMI, were harder to achieve, while better results were observed in muscular health related fitness and CRF 2, 27 . However, results of the present study are relevant, concerning physical education to increase physical capacities in adolescents and adults, indicating that jump gymnastics classes had positive effects for female in all health-related physical fitness levels, in cardiometabolic variables, as CRF and in muscular, flexibility and strength variables. Therefore, due to the vulnerability context and difficulties of the participants, such as studying at night and working at daytime, these results are still more relevant 11 . Mainly, when the international context indicates the urgency to consider gender differences in physical education classes 28 . In this sense, interventions proposed for female gender should consider modalities of PA, such as dance, rhythmic and gymnastics, as well as individual preferences, in order to motivate and increase enjoyment in classes 29 . The above-mentioned factors could help to understand gender differences regarding effects of intervention.
On the other hand, our results about prevalence of success to the intervention on health-related physical fitness showed that effects of Jump gymnastics varied 10% in BMI, 15% in WC, 23% to abdominal strength, 33% to CRF and 41% in flexibility in total sample. Results also presented improvements about 15% to BMI, 30% to abdominal strength, 35% to flexibility, 40% to CRF and 30% WC to female gender, and 1.9%, 15.8%, 47.4%, 26.3% and 10.5% to the same variables in male gender. These results were non-significative in differences by gender considering p-values. Nevertheless, the prevalence of success to the intervention by gender presented difference in absolute values (Figure 3) .
In a clinical and pedagogic point of view, and considering that the number of subjects in the present study were only 19 males and 20 females, the fact that four females improved abdominal strength from 20% to 900% is considerable an expressive result. The same can be observed in other variables, and for male gender in individual improvements. However, we had caution about these results and it is necessary to consider that this could be a bias of selection and adherence to intervention. In fact, those students who had minus physical fitness could be more engaged in intervention process, obtaining higher changes in lower physical fitness components.
However, even then the intervention had a greater individual relevance, probably if these people did not engage in physical education classes, they would not have other place to improve physical fitness. The impact of these results could be important, in order to improve the quality of life for these people, as well as working activities and school performance. It is a consensus that physical fitness is an important health indicator and that physical education is a suitable strategy to a healthier lifestyle [1] [2] [3] [4] [5] [6] 26 . Our study also indicated that there were differences in individual profile (Figure 3) , and this provides distinct effects in health indicators 25 . This kind of effect was not described in previous intervention studies, regarding physical education for health-related physical fitness improvements. In this sense, some authors reported only the mean effect of variation, Al-Khudairy et al. 8 found that BMI improvement was observed in a proportion of 5% to 12% in adolescents. Oliveira et al. 2 indicated 6% to 22% of increasing in flexibility, 17% to 22% in abdominal strength and 9% to 11% in CRF. In previous studies with similar sample 11 , there was no favorable results in WC and in CRF was only 9.7%. Santanasto et al. 30 also suggests that improvement in mean of WC was low, about 2.3% after 12 months of intervention. The D% mean of male and female in our study was similar to the effects described in the literature. However, the above mentioned studies considered only the mean effects of variation, while our approach considered interindividual variation, by calculating the prevalence of success after a physical education intervention 24, 25 . It is important to mention that the mean effects, may lead to an underestimated result or an error in the interpretation of the intervention effectiveness, mainly if it is based only in p-significance value for statistical methods 2, 11, 24, 25 . In addition, previous research showed the relevance of individual effects measures in physical education interventions, since they present a greater influence in physical fitness, mainly in CRF [16] [17] [18] . It is the mainly strength of our study, considering also, the intervention enjoyment benefits to adolescents and adults education from a good planed physical education. Other point of strength, is the possible and non-measured wellness benefits of exercise and physical education to adolescents and adults 13, 14 .
The present study demonstrates that it is possible improving physical fitness with simple methods of exercise sessions, which could be organized in three parts: with body warming, exercise, physical activity learning practice and a final period of muscular relax 26, 27 , as well as, intensity control in jump gymnastic factor that was considered although self-perception in the present study. Others studies with jump interventions sustain our results presenting improvements in exercising level 15 , increasing CRF and physical fitness 2, 6, 11, 26 , however they do not present individual effects.
Some limitations should be taken into consideration. The high level of missing classes during the intervention occurred because, according to the law in Brazil, physical education at school is not mandatory for the ones who work more than six hours per day 21 . So, the engagement of participants, in hypothesis, was dependent of motivation and satisfaction with the intervention, factors that were not measured. Also, the sample size and the sample selection by convenience do not allow generalization of the results. Finally, the absence of a control group is another limitation, which had a probably boundary of inference to the present results as cause and effect. In other way, the academic strength of the method this study was that we included both kinds of intervention effect, considering a "mean term" and the interindividual variability, which has not been investigated in relation to health-related physical fitness in adolescents and adults. Also, we highlight that there are few studies developed on this educational vulnerability context [12] [13] [14] [15] . In conclusion, some subjects obtained important changes in flexibility, CRF, abdominal strength and WC. Female gender had stronger benefits compared to males with the Jump in physical education, mainly in abdominal strength and CRF. Also, there was a high prevalence of success from the intervention on health-related physical fitness, mainly, in CRF, flexibility and abdominal strength. These results suggest that the intervention in physical education was effective for improving health-related physical fitness among adolescents and adults students from night-shift education.
Interest Conflicts
The authors declare no conflict of interest.
Financing
The authors Brand C, Dias AF and Gaya ACA receive scholarships from the Coordination for the Improvement of Superior Education Personnel (CAPES) and the National Council for Scientific and Technological Development (CNPq).
Authors Contributions
Lemes VB, participated in the initial conception of the study, writing, was responsible for literature search, data collection and critical review of the text. Brand C, participated in the initial conception of the study, writing, was responsible for literature search, and critical review of the text. Dias AF, participated in the initial conception of the study, writing, was responsible for literature search, and critical review of the text. Gaya ACA, participated in the initial conception of the study, writing, was responsible for literature search, and critical review of the text. Gaya AR, participated in the initial conception of the study, writing, was responsible for literature search, and critical review of the text.
